Chapter 10. Laser Safety.
As stated in Chapter 2, any
Command whose personnel are

occupationally exposed to cl ass
I1l1b or class IV lasers shal
have a Laser Safety Oficer

(LSO. The LSO shall ensure
that personnel exposure to
| aser radiation is kept within
guidelines listed in ANS|
Z136.1 and ANSI Z7136.3, and
that work with lasers is

acconpl i shed in accordance with
OSHA regulations as stated in
29 CFR 1926.54, and USACE
guidance in EM 385-1-1. This
shal | be acconpl i shed by
est abl i shing and ensuring
conpl i ance wth Laser
Protecti on Program

a

10- 1.
| asers.

Cl assifications of

Lasers are classified
hazard capabilities.

Z136.1 standard
accurately defi nes t he
cl assifications of | asers
dependi ng on the power output
and |ight wavelength, but in
general the classifications are
as follows:

(1) dass | - Cannot
produce hazardous radiation.
These devices my contain an
enbedded class Illb or class |V
| aser.

a.
by their
The ANSI

(2) dass Il - Continuous
i ntrabeam exposure may damage
the eye. Monentary intrabeam
exposure (<0.25 second) is not
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damagi ng to the eye.

(3) dass IIl -
t he eye during
i nt rabeam exposure.

(a) - Cl ass LT A:
i nternedi ate power lasers (1-5
mA . Only hazardous for
i ntrabeam vi ewi ng.

(b) -

nmoder at e power

my. In

| asers

Can damage
nonent ary

Cl ass [11B
| asers ( 5-500
general Cass 1I1IB
wll not be a fire
hazard, nor are they generally
capabl e of pr oduci ng a
hazardous diffuse refl ection.

(4) dass IV -
the skin as well as the eye
during nmoment ary i ntrabeam
exposure or exposure to diffuse
reflection. These | asers may be
fire hazards and nay produce
| aser gener at ed air
cont am nant s(ozone) and pl asma
radi ati on.

May damage

10-2 Safety Feat ur es and
Label i ng Requi renents.
The Departnment of Health and

Human Services in 21 CFR 1000-
1050, the ANSI standards, and
USACE EM 385-1-1 require that
certain engi neered safety
features and | abeling be used
with the different classes of
| asers. Table 10-1 cross-
references the safety features

and | abel requirenents for each
class of |asers. Exanples of
| aser | abels and area postings

are included in Appendi x F.
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Lasers may have additional additional | abeling
safety features or [|abeling requi renents.
requi renments. Check t he
manuf acturer’s manual for
TABLE 10-1
Laser Safety Features and Label i ng Requirenents
Safety Feature Cl ass
Saf ety Features I I 1] |V
Protecti ve Housing X X X X
Safety Interlock X X X X
Renot e Connect or X X
Key Contr ol X X
Em ssi on I ndi cator X X X
Beam at t enuat or X X X
Label s | |1 1] |V
Certification and Manufacturer X X X X
Cl ass Designati on and Warni ng Logot ype X X X
Aperture Label X X X
Radi ati on Qut put X X X
Non-interl ocked Protective Housing X X X
10- 3. Laser Protection Program b. A list of training
requi renents for operators and
A Laser Protection Program as byst ander s,
required for Commands where
personnel may be exposed to c. A description of the
class Illa, class Illb or class types and hazard potentials for
IV | aser radi ation should the types of lasers used in the
consi st of t he foll ow ng Command,
el enent s:
d. A description of |aser
a. A list of personnel safety nmeasures used in the
responsibilities and Command,

qualifications,
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e. A conpendi um of
Standi ng Operating Procedures
for the | asers used within the
Command,

f. An energency response
pl an.

10-4. OSHA st andards.

OSHA 29 CFR 1926. 54 addresses
wor ker exposure to non-ionizing
radi ati on. OSHA requires that:

a. Only qualified and
trained personnel work wth
| aser equi pnent,

b. Proof of qualification
shal | be carried by the
oper at or,

c. If the potential for
exposure to direct or reflected
| aser 1ight above the exposure
l[imt exists, then workers wll
be furnished with acceptable
eye protection,

d. Laser work areas nmust
be properly posted,

e. Beam shutters and caps
must be utilized,

f. Unattended | asers shal
be shut off,

g. Only  nechani cal or
el ectrical nmeans will be used
for beam alignnent; beam
alignment will not be made by
eye.
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h. The beam shall not be
directed at enpl oyees,

i. Lasers shall not be
used in the rain or in foggy
conditions if possible,

j. Each laser shall be
| abeled to indicate its maxi nrum
out put,

k. Lasers shall be used
above the heads of personnel
when possi bl e; and

| . Enpl oyees shall not be
exposed to light intensities
above the exposure limts.

10-5. USACE St andards.

The Arny and USACE have adopted
the current Anerican Conference
of Gover nnent al | ndustri al
Hygienists (ACGH) Threshold
Limt Values (TLVs) as the
limts for enployee exposure to
| asers. The ACAH TLVs are
essentially the same as the
ANSI Z136.1 standards. TLVs are
dependent wupon the wavel ength
of the light and the duration
of exposure. Consult with the
Command Laser Protection
Oficer to determne the TLV
for each laser used within the
Command.

10-6. Protective eyewear.

Protective goggles nmay Dbe
required when usi ng some
| asers. The protection factor
of goggles depends on the
wavel ength of the laser |ight
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and the anount of energy the
| aser can deposit at the site
of exposure. The exact optical
density required for any
specific |aser use scenario may

wavel engths for which they
provi de protection, their
opti cal density at t hose

wavel engt hs, and t he anmount of
visible light that the goggl es

be cal cul ated using equations transmt. The LSO should
in ANSI Z136.1, or Table 10-2 verify the optical density
may be used. (Goggl es nust have cal cul ati on.
a label listing the |aser
Tabl e 10-2
Optical Density Requirenents

Intensity, Optical Density Att enuati on Factor
Cont i nuous Wave Max.
Power Density
(wat t s/ cnt)

0.01 5 10, 000

0.1 6 100, 000

1.0 7 1, 000, 000

10.0 8 10, 000, 000
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